Effects of an irreversible muscarinic agonist (BM123) on avoidance and spontaneous alternation performance.
The present study sought to assess whether the compound N-[4-(2-chloro-ethylmethylamine)-2-butynyl]-2-pyrrolidone (BM123), a potent muscarinic agonist that binds irreversibly to the muscarinic receptor (mAChR), has long-lasting functional effects which may be related to a reduction in functional mAChRs. Passive (inhibitory) avoidance performance, one-way active avoidance learning, and spontaneous alternation behavior were studied in rats. The results confirmed the acute muscarinic stimulating effects of BM123, including tremor, salivation, chromodacryorrhea and hypothermia. In addition, when measured 3-4 days after administration, rats treated with BM123 had disrupted spontaneous alternation performance and tended to have impaired performance for the inhibitory avoidance task with facilitated acquisition of active avoidance. This spectrum of effects is consistent with previous reports showing a 20-40% reduction in mAChRs at these times after BM123. The reversible muscarinic agonist, oxotremorine, was without significant effect. In a further experiment, it was found that pretreatment with methyl atropine did not prevent the disruption of spontaneous alternation behavior by BM123, whereas pretreatment with atropine did. Thus, these long-lasting behavioral effects of BM123 are related to its alkylation of and subsequent reduction in central mAChRs.